Abstract:
Introduction
Barbituric acid (BA) 1, first synthesized in 1864, is used to provide barbiturate pigments [1] , supramolecular units [2] , and to perform colorimetric assays [3] . A great many barbiturates have been prepared many of which affect GABA A receptor functions in a concentration-dependent manner [4] [5] [6] . Barbiturates are used to treat insomnia, dementia, neonatal jaundice [7] , and are known to inhibit tumor growth [8] [9] .
Barbituric acid remains an attractive target for modification due to the extensive medicinal properties of its derivatives as sedatives and anticonvulsants. Numerous C5 mono-and bis functionalizations include Knoevenagel condensation of 1 with substituted aromatic aldehydes producing merocyanine-type dyes [10] , pigments [1] , and protein tyrosine phosphatase inhibitors [11] .
Experimental procedure
Melting points were determined on a capillary point apparatus equipped with a digital thermometer and are uncorrected.
1 H NMR spectra were recorded at 300 and 500 MHz and 13 C NMR spectra were recorded at 75 and 125 MHz on Gemini or Mercury spectrometers at room temperature. The chemical shifts were reported in ppm relative to TMS as internal standard ( 1 H NMR) or to the residual solvent peak ( 13 C NMR 
Research Article
Amination by organic azides has been carried out to provide aminobarbiturates by fusion of a triazole ring to the 5,6-positions of barbituric acid followed by cleavage and thermal elimination of nitrogen, whereas aza-Wittig reaction gave phosphoranylidene barbituric acid salts. General procedure for the in situ synthesis of 1,1,1-tributyl-N-substituted-λ 5 -phosphanimines 5a-g: To a solution of azide 2a-g (0.01 mmol) in dry THF (20 mL), tributyl phosphine (0.025 mmol, 0.615 mL) was added and the solution was stirred vigorously for 20 mins at room temperature.
General procedure for synthesis of 6a-g: To a solution of 1,1,1-tributyl-N-substituted-λ 5 -phosphanimine 5a-g (0.1 mmol) in dry THF (20 mL) barbituric acid 1 was added (116 mg, 0.1 mmol). The reaction was stirred at room temperature for 2 h and consumption of the starting materials was monitored by TLC. The precipitate formed was filtered off and recrystallized from ethyl acetate/hexanes (1:2).
N-(Tributyl-λ 5 -phosphanylidene)pentan-1-aminium 2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-olate 6a: Pink solid (89%, 0.369 g, 0.089 mmol 165.7, 153.0, 139.4, 128.4, 127.5, 127.3, 74.8, 43.5, 23.3, 23.1, 22.4, 20.8, 20 4, 141.4, 132.7, 128.3, 124.6, 124.5, 119.6, 119.5, 24.9, 24.7, 24.2, 24.1, 22.8, 22 .1, 13.8. Anal. Calcd for C 22 H 35 BrN 3 O 3 P: C, 52.80; H, 7.05; N, 8.40. Found: C, 53.08; H, 7.24; N, 8.85 . 165.8, 155.7, 152.9, 131.2, 122.6, 114.9, 55.3, 23.2, 23.0, 22.4, 21.2, 20.5, 13.3 . Anal. Calcd for C 23 H 38 N 3 O 4 P: C, 61.18; H, 8.48; N, 9.31. Found: C, 61.27; H, 8.71; N, 9.22 .
4-Methoxy-N-(tributyl-λ
Crystal data for 6f: 144.7, 127.1, 119.8, 119.7, 24.9, 24.7, 24.2, 22.7, 21.9, 13.8 
Results and discussion
In this work we investigated the reaction of barbituric acid C5 enol with various organic azides and phosphoro aza-ylides.
To provide amination of 1 at C5 it was reacted it with benzyl and 4-chlorobenzyl azides 2a,b following the previously described method [12] [13] [14] (Scheme 1). 2D NMR spectroscopy showed that the isolated products 4a,b were formed by amination reaction at C5 (Fig. 1) . Enol 1 undergoes a regioselective two-step amination to form triazolines 3a,b which were observed in the 1 H spectrum crude reaction mixture. The C5 proton was detected as doublet of doublets at 6.63 ppm (J = 10.5, 0.3 Hz). Thermal elimination of nitrogen led to the formation of 4a,b.
The structure of 4a was determined based on the one-bond and long-range couplings seen in the gHMBC spectra. The benzyl protons at 4.22 ppm, excluding the expected cross-peaks with the phenyl carbons, display a coupling with the carbon at 87.0 ppm, which in turn couples with the protons at 9.65 ppm. As seen in the 1 H-15 N gHMBC spectrum, these protons are on the nitrogen at 141 ppm and they couple with two carbonyl carbons. The apparent symmetry of the barbiturate moiety is due to the rapid exchange of the OH proton between positions 4 and 6. The NH protons are also involved in this exchange, and the two of them appear as a broad peak in the 7.5-10.0 ppm region.
A potential route towards C2 (4 or/and 6) iminobarbiturates 6a-g was studied using aza-Wittig reaction [15] of phosphoro aza-ylides 5a-g with 1. This reaction was expected to give either one or a mixture of mono-, di-or tri-iminosubstituted barbiturates. In fact, reaction of 5a-g with 1 gave stable tributylphosphorano aza-ylidenes 6a-g (Scheme 1).
The structure of the reaction products 6a-g was determined by an X-Ray study of 6f which confirmed that the NH of the cation was H-bonded to the anion of the salt. Interestingly, the positive charge transfer of 5 from phosphorus to nitrogen stabilized the salt 6 thus preventing the usual aza-Witting imine formation. Salts 6a-g occurred on addition of 1 to the in situ formed tributylphosphoran aza-ylidenes 5a-g. 
Conclusions
We report amination of barbituric acid at C5 with organic azides (benzyl and 4-chlorobenzyl azides) through the in situ formation of triazolines followed by thermal elimination of nitrogen. The aza-Wittig reaction of barbituric acid with phosphoro aza-ylides led to the unexpected formation of barbituric acid tributylphosphoranylidene salts. The structure of the final product representatives was determined using X-ray and 2D NMR techniques.
